Introduction
Alcohol abuse leads to impaired immune response (1) , and long-term alcohol abusers have increased risk of developing infections and neoplastic diseases (2;3).
Furthermore, acute alcohol intoxication has been found to be immunomodulatory in animal experiments. The cell-mediated immune response seems to react to alcohol in a dose dependent manner, and so low doses of ethanol may stimulate the immune response temporarily, while high doses may reduce the cellular immunity (4;5) . In addition, acute ethanol intoxication is known to inhibit neutrophil delivery to sites of inflammation, reduce adherence of neutrophils to endothelial cell surfaces, transiently suppress chemotactic function and reduce the bactericidal ability to kill Staphylococcus aureus, when doses of 3 g/kg of ethanol or higher are administered experimentally (6;7). Similar concentrations of ethanol (25-100 mM) induces monocyte and The following analyses were performed in duplicate using commercially available kits. The concentration of histamine was analysed by ELISA method (Immunotech SA, Marseilles, France); the detection limit was 0.5 nmol/l. PAI-1 was analysed by using a commercially available ELISA method (Monozyme, Hørsholm, Denmark) (11); the detection limit was 20 pg/ml. MPO by RIA (MPO RIA, Pharmacia & Upjohn AB, Uppsala, Sweden) with a detection limit of 8 ng/ml and IL-6 by ELISA (IL-6, Immunotech SA) with detection limit of 3.9 pg/ ml.
Delayed Type Hypersensitivity (DTH)
DTH was measured by a skin test (Multitest ®, Pasteur Mériux SA, Lyon, France) that consisted of a plastic device capable of simultaneous application of a negative control of glycerine-saline diluent and seven DTH antigens: tetanus, diphtheria, streptococcus, tuberculin, candida, trichophyton, and proteus. The skin test was applied on the flexor surface of the forearm in the two week abstinence period, immediately before the dinner, and one week after. The cutaneous response was read 48 hours after the application and expressed as the sum of all indurated areas with a diameter of at least 2 mm.
Statistical Methods
The results are given in median and range values. The Wilcoxon Rank sum test was used for the paired data. The level of significance was p ≤ 0.05.
Results
BAL measured by breath test was 0.0 in all volunteers before entering the study. During the drinking event, the peak level reached 16 (ranging 10-23) mmol/l. When BAL measured by breath test peaked, serum ethanol was 20 (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) mmol/l. B-leucocytes, S-creatinine, Salbumin, S-transferrin, S-bilirubin, S-alkaline phosphatase, S-ALAT and S-amylase were normal in all volunteers at study entry. During the "happy evening", the total leucocyte count increased significantly from 5.4 109cells/l (4.7-10.5) to 6.6 (5.9-10.7), p < 0.01, due to a significant increase in total lymphocyte count from 2.3 109cell/l (1.6-3.1) to 2.7 (1.9-3.5), p < 0.01. S-albumin and S-alkaline phosphatase were significantly increased, p < 0.05, while S-bilirubin decreased, p < 0.01. Granulocyte count, S-creatinine, S-transferrin, S-ALT, and Samylase did not change.
The most marked difference between pre-and post-trial immune parameters was observed in platelet derived PAI-1 ( Figure 1a) . We also found a small but significant increase of plasma histamine (Figure 1b The study was approved by the Scientific Ethical Committee of Copenhagen (no. 01-401/96).
Alcohol Administration and Dinner
After two weeks of complete abstinence ensured by 800 mg disulfiram at inclusion, the volunteers consumed between 650 and 1000 ml of red wine (Spanish, 12.5 %) corresponding to 1.0 g of ethanol per kg body weight (i.e. 5.3 to 8,1 standard drink of 12 g ethanol) together with a three course dinner during a two hour study period. The dinner was composed of salmon, chicken with rice, and chocolate cake. Non-alcoholic beverages were available during the study period without any volume restrictions. The "happy evening" was followed by another week of abstinence from alcohol.
Blood Alcohol Level (BAL Determination)
Just before the study period, serum ethanol was analysed using the enzymatic method (Vitros, Johnson and Johnson, NY, USA). After finishing the alcohol drinking, BAL was monitored every ten minutes using the breath analysis (Lion Alcometer, Palmenco A/S, Denmark) and when BAL peaked, serum ethanol was determined again.
Blood Sampling
Blood samples were collected from a cubital vein at inclusion and analysed for B-leucocytes (Technicon, H3, Bayer, NY, USA), S-creatinine, S-albumin, S-transferrin, S-bilirubin, S-alkaline phosphatase, S-ALAT and S-amylase (Vitros, Johnson and Johnson, NY, USA) Blood was drawn before the study, immediately after reaching peak BAL, and after one week of abstinence, and put into ice-chilled endotoxin-free tubes (BectonDickinson, Mountain View, CA, USA) containing 0.5 ml sodium citrate (0.129 mol/l), and subsequently the blood was centrifuged at 4°C at 1200 G/10 minutes. The plasma was carefully separated from the cells, leaving at least 1 ml plasma on the top of the cell pellet and frozen at -70°C until analysed. Parts of the host defence have been investigated in relation to social drinking (8;12-16). Mandrekar et al evaluated the effect of a minor intake over 18 hours in humans, corresponding to less than one tenth of the intake in our study. They found attenuated monocyte inflammatory responses through inhibition of nuclear regulatory factor kappa B and induction of interleukin 10. Corberand et al. found, while examining neutrophil function, only a moderately and reversible depression of S. aureus phagocytosis by neutrophils (12) . In a similar setup, Mohadjer et al. found small changes in cytokine levels, lymphocyte subpopulations, and mitogen stimulation (13) . In another study, IL 2-induced lymphokine-activated killer activity was significantly reduced compared with activity before alcohol ingestion, but natural killer activtamine and P-MPO returned to pre-study levels during the following week of abstinence.
Plasma IL-6 was undetectable in all volunteers throughout the study.
Delayed type hypersensitivity was not affected by the alcohol intoxication, p= 0.76 (Figure 1d ).
Discussion
We found that the plasma concentrations of PAI-1, Myeloperoxidase and histamine increased significantly after acute alcohol intoxication. After one week of abstinence, the values returned to pre-dinner level. 
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ity was not affected. The alcohol amount ingested was small and BAL only reached 11-47 mg/dl (14) . Veenstra et al. reported alteration in platelet function with a significant increase in plasma PAI-1 in the postprandial phase after drinking 30 g of alcohol (15) . Increased plasma levels of PAI-1 have been found to impair fibrinolysis and potentially contribute to the formation of atherosclerosis and stroke (16;17) . Both alcohol and food play a role in stimulating platelets to release PAI-1 (15;18;19) . Minor intake of ethanol increases PAI-1 with about 10% (15), transient 20-50% time increase has reported after a carbohydrate rich meal (18;19) , while a fat rich meal appears to be without influence (19) . The sevenfold increase of PAI-1 in our study is probably a result of the higher alcohol ingestion, 1.0 g/kg bodyweight.
Histamine released from basophils and mast cells appears to participate in the regulation of the immune response. Thus, in physiological concentrations it may act as an immunostimulatory molecule (20) , while increased concentrations may lead to immunosuppression (21) . The small, significant increase of plasma histamine observed in our study is similar to the increase observed in patients with septicaemia (21) and in patients undergoing major surgery (22) . Such concentrations may play a stimulatory role in inflammation (23) and may even impair neutrophil chemotaxis and T-lymphocyte proliferation in healthy volunteers (24) . Furthermore, histamine in increased levels modulates various other pathologically processes (20) .
Myeloperoxidase is an enzymes released by neutrophils when activated in immune reactions (25) and it may play a significant role in various pathophysiologically processes. Although significant, the decrease in plasma MPO observed at the peak alcohol level in our study is within the normal range observed in healthy, non-alcoholic volunteers (26) . Therefore, the decrease may be normal variation, or it may be due to increased enzyme activity following increased levels of oxygen, free radicals induced by alcohol consumption (27) .
We found no significant changes in cellular immunity and plasma IL-6, indicating that BAL normally reached in social drinking is too small to influence T-lymphocyte functions. In vitro experiments and animal studies confirm that a non-physiological level of serum ethanol has to be reached before a marked suppression of lymphocyte function can be found (4;5;28;29) . Ethanol in physiological concentration seems to stimulate the immune system and improve host defence (29) .
The elicited alterations of the immune defence and the consequences in a clinical situation when alcohol intoxi- 
